Gastrointestinal stromal tumor (GIST) is the most common mesenchymal tumor and has a malignant potential. The clinical presentation with pneumoperitoneum and peritonitis is extremely rare. We report a case of a 40-year-old male presented with symptoms of acute abdomen. Radiological work-up confirmed pneumoperitoneum. Emergency laparatomy and complete resection were performed. The final diagnosis revealed perforated GIST originating from the jejunum. If an abdominal mass presents with pneumoperitoneum and peritonitis, jejunal GIST should be considered in diagnosis. A complete radical resection followed by postoperative adjuvant chemotheraphy with Imatinib is recommended.
Introduction
GISTs account for approximately 0, 1% -3% of all gastrointestinal neoplasms and often present with vague symptoms [1] . About 60% of GISTs occur in the stomach, 20% -30% occur in the small intestine, and 10% occur in other parts of the GI tract. GISTs of the colon, rectum, and esophagus are rare [2] . The most commonly known symptoms of small bowel GISTs are abdominal pain (74%), abdominal mass (72%), GI-bleeding (44%), partial or complete small bowel obstruction (44%) [3] . The predominant cause of non-traumatic pneumoperitoneum is perforated viscus. 14% of all radiological confirmed pneumoperitoneum are due to malignancy [3] .
Spontaneous perforation of GIST is an extremely rare presentation (0.8%) [4] . Therefore, we present a rare case of a perforated GIST as a cause of pneumoperitoneum in a patient admitted with the symptoms of acute abdomen.
Case
A 40-year-old male was admitted to the emergency surgical unit with severe abdominal pain, fever and vomitings. He had no weight loss or blood in the stool, no prior history of admittance or co-morbidity. Physical examination showed signs of perforated bowel with peritoneal reaction in the left iliac fossa and high body temperature. Blood test with complete blood count revealed leukocytosis with a left shift, and elevated C-Reactive Protein (CRP) indicating infection. With the suspicion of acute diverticulitis, an abdominal computed tomography (CT) scan was preformed. The CT scan revealed pneumoperitoneum (Figure 1) . Moreover, there was an accumulation of fluid, air and small bowel loops localised to the lower middle part of the abdomen. The radiological provisional diagnosis of perforated diverticulitis was made. Preoperative optimization with antibiotics and correction of electrolyte imbalance was initiated before the patient was taken to the operation room.
An emergency laparotomy revealed diffuse peritonitis with brownish fluid in the abdomen. A 13 × 7 × 5 cm anti-mesenteric tumor originating from the jejunum 45 cm distal to the ligament of Treizt was found (Figure 2 ). There was no sign of invasion of the tumor into adjacent organs or parietal peritoneum. The tumor was resected as en bloc with small intestine and a primary end-to-end, 2-layer anastomosis was performed. The postoperative period was uneventful. The patient was discharged on postoperative day 6 and he was referred to the department of oncology for adjuvant chemotheraphy.
Gross examination of the specimen revealed an outward bulging mass, which was centrally necrotic and contained hemorrhagic-necrotic material (Figure 3) .
Histopathological assessment of the tumor showed a well delineated epithelioid gastrointestinal stromal tumor (Figure 4) originating from the small bowel wall. Tumor cells did not infiltrate the mucosa but only muscularis propria. Based on the size, location and the number of mitoses (5/50 HPFs), it was considered as a borderline malignancy.
KIT (CD117) showed strong diffuse cytoplasmic staining of tumor cells ( Figure 5 ). Mutational analysis identified c-Kit mutation (p. W557R) and lacking mutation in PDGFRA genes.
There was no lymph node metastasis. It confirmed complete resection with clear surgical margins. 
Discussion
GIST affects mainly adults over 40 years (90%) [1] . Diagnosis is often delayed until complications develop such as bleeding, obstruction or perforation. GIST was first described by Mazur and Clark (1983) [5] . Since then there have been 15 cases reported on perforation of jejunal GIST [6] . There is only one case report recently reported on perforation of stomach GIST [7] . All reported jejunal GIST perforations in the literature showed that the patients were admitted with severe abdominal pain and signs of pneumoperitoneum, which in general is not specific for GIST [6] - [10] . However, in one of the reported cases, the patient had two episodes of upper gastrointestinal hemorrhage treated conservatively two years prior to admittance. Another study suggested that there was a correlation between small bowel tumors and clinical emergency presentation [11] . The most commen presentation for GIST is though bleeding [10] [11] . Perforation is unique and extremely rare [6] [8]- [10] . Therefore when patients are admitted with signs of pneumoperitoneum, the provisional diagnosis is often perforated upper gastrointestinal ulcer or diverticulitis. CT scans can in these cases be a useful diagnostic tool. In our case, an acute diverticulitis was suspected preoperatively due to the patient's pain in the left iliac fossa, high body temperature, leukocytosis and elevated CRP.
The nonspecific and variable clinical symptom of a jejunal GIST is a diagnostic challenge. CT scans are the most commonly used diagnostic modality and offer two advantages. One advantage is to rule out other possible causes of pneumoperitoneum and the other is to determine the location of the primary tumor, as well as any radiological signs of metastasis. This will help the surgeon preoperatively to choose the correct surgical strategy: Whether it is to make a complete resection of tumor (no signs of malignancy) or to perform a palliative procedure i.e., intestinal bypass or stoma. Approximately 20% -30% of all GISTs are malignant at the time of initial diagnosis with the criteria of metastasis and adjacent organs invasion [4] .
The pathology of GIST is due to a gain-in-function mutation. Sornmayura reported that GISTs with epithelioid morphology are linked with a malignant course [4] . Moreover another study confirmed that the overall survival of the patients with spindle cell tumors was significantly longer than epithelioid tumors; and epithelioid cell type was significantly associated with poor outcome [12] . The most consistent histopathological features used to predict aggressiveness are tumor size and mitotic index. Tumors with a mitotic rate of >5/50 high-power field usually has a malignant behavior. Even though the mitotic index was 5 in our case, the patient was in the borderline risk group due to the size of tumor and the epithelioid morphology in the histopathological examination.
A complete surgical resection of the tumor is the only potentially curative treatment for the patients, who have primary, resectable GIST. A systematic lymphadenectomy is not necessary due to low risk of lymph node metastases [13] . Microscopic assessment needs to be done to determine the origin of tumor and to classify the tumor in low or high risk category tumors. Postoperative Imatinib treatment is needed for optimal treatment [6] [9] [10] . The assessment of relapse risk for GIST patients is based on the mitotic rate, tumor size and site, surgical margins and the status of tumor rupture. The five-year survival in cases of small intestinal GIST perforation was reported as 24% [1] .
Conclusion
In conclusion, we present a case of perforated jejunal GIST causing pneumoperitoneum. Tumor presentation with perforation and peritonitis has one of the worst clinical outcomes; therefore a preoperative workup with CT scan is essential in diagnosis and planning of the surgical strategy. So if an abdominal mass presents with pneumoperitoneum and peritonitis, a small intestinal GIST should be considered. A complete surgical resection of the mass with free margin is necessary for radical treatment.
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